Abstract: As laparoscopic cholecystectomy is being used more and more frequently, a cost analysis was aimed to be performed to evaluate cost effectiveness in Turkey. Records of 376 patients who underwent cholecystectomy by various methods were analyzed retrospectively. Mean duration of postoperative hospital stay was 5.1 6 2.6 days for the open cholecystectomy group (OC group), composed of 177 patients; 5.6 6 2.1 days for the converted open cholecystectomy group (CC group) composed of 15 patients; and 2.5 6 1.8 days for the laparoscopic cholecystectomy group (LC group), which included 184 patients. The mean cost per patient was US$778 6 75, US$1964 6 82, and US$2357 6 80 for the OC, LC, and CC groups, respectively. It was concluded that laparoscopic cholecystectomy will gain economic feasibility over conventional cholecystectomy in our country only when costs of laparoscopic equipment lower and personnel wages increase sufficiently.
L aparoscopic cholecystectomy is a minimally invasive procedure performed for gallbladder disease and has become a popular alternative to open cholecystectomy. 1 As health providers in Turkey, we would of course prefer methods that are minimally invasive for our patients, but health insurance policies are very limiting when it comes to selection of operational methods.
As many studies have stated that laparoscopic cholecystectomy is a relatively less expensive method than conventional cholecystectomy and that postoperative healing and return to normal physical activity requires less time in the former method, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] we aimed to perform a cost analysis of both laparoscopic and conventional methods and to evaluate the cost effectiveness of the laparoscopic method in Turkey. Furthermore, we wanted to study whether the cost of laparoscopic cholecystectomy decreases with gradually increasing experience and consequently a decrease in the expected morbidity.
MATERIALS AND METHODS
Records of 376 patients who underwent cholecystectomy by various methods during a 4-year period (1999) (2000) (2001) (2002) (2003) were analyzed retrospectively. The patients were grouped according to the operational method as follows: OC group, conventional (open) cholecystectomy; LC group, laparoscopic cholecystectomy; CC group, converted open cholecystectomy (laparoscopically attempted but converted to open cholecystectomy for various reasons).
All patients who underwent other simultaneous surgical treatment were excluded from the study.
Open cholecystectomy was performed with standard reusable operating equipment. Laparoscopic cholecystectomy was performed with 1 Veress needle, 2 each of 5-mm and 10-mm trochars, 2 graspers, 1 pair of scissors, and 1 clip applier. These were all disposable.
All data including patient age, sex, operation fees, postoperative duration of hospital stay, fees for postoperative medication, pre-and postoperative laboratory analyses, and referral to other clinics were recorded. In addition, the personnel cost of daily patient care was calculated. All costs were calculated according to standard hospital fees and personnel wages in April 2003. Disposable item fees were calculated according to standard retail prices at the same date. This amount was also calculated in U.S. dollars with the actual exchange rate. As operation fees showed no difference according to operational time, this parameter was not included in this study. Statistical analysis between the 3 groups was conducted by the Student t test. Results for each group were calculated as US dollars and were also compared with the results of our previous study conducted between 1995 and 1998. 10 
RESULTS
Of the 376 patients included in the study, 177 had open cholecystectomy (OC group), 184 had laparoscopic cholecystectomy (LC group), and 15 had converted open cholecystectomy (CC group). Preoperative diagnosis was as follows: cholecystolithiasis in 354 patients, acute cholecystitis in 15 patients, gallbladder polyps in 4 patients, and 1 each nonfunctional gallbladder and cholecystolithiasis together with gallbladder polyps. All 184 patients in the LC group had insurance coverage for endoscopic procedures, whereas 174 patients of 177 from the OC group did not. Three patients did have laparoscopic insurance coverage but were still assigned to the open cholecystectomy group due to cardiopulmonary disease. It was noted that operational choice mainly depended on insurance coverage instead of medical reasons.
A total of 294 patients were female and 82 were male, the female/male ratio being 4/1 (4/1 for the OC group, 13/1 for the CC group, and 4/1 for LC group). The mean age (range) for the OC, LC, and CC groups were 51 6 13.9 (20-80) years, 45 6 14.1 (21-76) years, and 49 6 11.8 (23-70) years, respectively. There was no statistically significant difference between the 3 groups according to age.
Postoperative mean duration (range) of hospital stay, shown in Figure 1 , was 5.1 6 2.6 (2-10) days for the OC group and 5.6 6 2.1 (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) days for the CC group, whereas this figure was only 2.5 6 1.8 (1-10) days for the LC group. Duration of hospital stay was found to be statistically lower (P , 0.001, Student t test) in the LC group. The decrease in the mean duration of hospital stay over years for the LC group noted in our previous study was not observed in this study ( Table 1) .
The mean cost (range) per patient was calculated as US$778 6 75 (671-1664) for the OC group, US$1964 6 82 (1642-2607) for the LC group, and US$2357 6 80 (2071-2620) for the CC group. The mean cost of open cholecystectomy was found to be significantly lower than the other 2 methods (P , 0.001) (Student t test) ( The mean cost of laparoscopic cholecystectomy in U.S. dollars showed no difference over several years, whereas there was a slight increase in cost for open or converted open cholecystectomy (Table 2 ). Our previous study had showed a decrease in the mean cost of laparoscopic cholecystectomy over the years.
DISCUSSION
Gallbladder and biliary tract operations constitute an important part of all abdominally performed surgical operations. 16, 17 Laparoscopic cholecystectomy, first performed in 1987, has quickly gained widespread use due to many advantages such as low duration of hospital stay, fast return to normal physical activity, low postoperative complication rates, better cosmetic results, and lower costs. [18] [19] [20] [21] [22] [23] [24] [25] [26] As stated previously, almost all choices for operational methods in our study were based on patients' health insurance types. Apart from a very low percentage of people who have private health insurance, most of the population has either insurance granted by the state or no health insurance at all. There are mainly 3 types of health insurance supplied by the state, depending on the working status of people. The best insurance is provided for civil servants, whereas workers receive a lower cost health service, meaning less expensive medicine and lower cost treatment modalities. Self-employed people also have a state health insurance system, in which they receive health care somewhere in between civil servants and workers. All 3 systems function with monthly premium payments by the employees. After retirement, the same health services continue without further payment until death. There is also a special state fund for health care for people proven to be poor in which health care is supplied free of charge, except for outpatient prescriptions, which must be purchased by the patient.
Health insurance for civil servants and the self-employed include coverage of endoscopic procedures, whereas those for workers and state-funded poor people cover only conventional methods (ie, laparoscopic surgery is rationed according to the type of health insurance). Therefore, the assignment of laparoscopic or open surgery depends mainly on the type of health insurance instead of medical reasons. The same rules also apply to procedures in orthopedic surgery, where arthroscopic procedures can be performed only when patients have insurance coverage.
As for hospitals, there are university hospitals, state hospitals, and private hospitals. Private hospitals mainly serve patients having private health insurance and some self-paying patients. Civil servants can go to both the university and state It is anticipated that hospital stay affects costs directly. Duration of hospital stay in this study was comparable to that of previous studies. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The average hospital stay of 2.5 6 1.8 days noted in the LC group may seem to be somewhat longer than expected. This is due to hospital policy, in which all preoperative patients are hospitalized 1 day prior to the operation. Also, the social structure in Turkey does not accept outpatient surgery. As room and personnel fees are considerably low in our country, this ''long stay''does not affect total costs substantially.
In contrast, the mean cost for open cholecystectomy was found to be only 15% of the costs calculated in Western studies, whereas the mean cost for laparoscopic cholecystectomy was only 30% of costs in Western countries. 6, 8, 11 The mean cost for converted open cholecystectomy proved to be the highest, as expected, due to the long hospital stay as in open cholecystectomy, in addition to the use of expensive laparoscopic equipment as in laparoscopic cholecystectomy.
Total costs of laparoscopic cholecystectomy are expected to decrease in time as experience is gained and rates of conversion to open cholecystectomy as well as complication rates are reduced. Whereas the reduction of hospital stay length and consequently the decrease of total costs for the LC group was notable over time in our previous study and could be explained by increased experience in laparoscopic surgery, 3, 8, 26 the current study showed no difference in mean duration of hospital stay and therefore no decrease in cost over time. This can be explained by fewer complication rates and lower conversion rates achieved by gained experience in the laparoscopic technique after a certain period of learning and having reached the steady state of the learning curve.
All Western studies of the costs of laparoscopic cholecystectomy have stated that this method is 10%-20% less expensive than open cholecystectomy. 5, 6, 8, 11, 12 Whereas the duration of hospital stay in this study was found to be twice as long for open cholecystectomy with respect to laparoscopic cholecystectomy, which is a comparable result compared to other studies, the total cost for laparoscopic cholecystectomy was found to be twice as much as for open cholecystectomy. This conflicting finding is due to low hospitalization fees in spite of long hospital stays and relatively high laparoscopic equipment prices.
Cost calculation was performed using the same parameters as in other studies, eg, operation, hospital room, medication, and analysis fees. Therefore, it is striking to find such different results. The reason for this discrepancy was investigated. When compared with the Western studies, 5, 6, 8, 11, 12 it was observed that hospital room costs, postoperative care, and operation fees are many times higher than those in our study. This is due to low personnel wages and subsequent low medical service fees in our country. In addition, laparoscopic equipment, which is mainly imported, is twice as expensive as it is in many Western countries. At present, state hospital policies, questionably, enforce the use of mainly disposable equipment for laparoscopic procedures. This can explain, to a certain extent, the high cost of these procedures.
Due to low wages of employed patients, duration of sick leave, which involves time necessary to return to normal physical activity, does not at present contribute to lower costs. In addition, a majority of patients included in this study were unemployed housewives and therefore even sick leave was not a consideration in cost analysis.
In conclusion, laparoscopic cholecystectomy will gain economic feasibility in our country only when the prices of laparoscopic equipment are significantly lowered or reusable equipment is chosen and when personnel wages are increased sufficiently so that long hospital stays and long periods of sick leave affect the total cost and therefore the total economy of the country.
A MEDICAL STRATIFICATION SYSTEM TO REDUCE HEALTH CARE COSTS
Most people in the United States have an automobile, but not everyone has a Lexus. Everyone has clothes, but not everyone buys designer labels. Most people have a house, but not everyone has a million dollar house. Credit card debt aside, people purchase what they can afford, and whether it be middle, upper, or lower class, they function within that level of economic stratification except when it involves health care. With health care, everyone expects and demands the Lexus.
Ayhan Keskin, MD, in his excellent article in this issue, ''Is Laparoscopic Cholecystectomy Cheaper?'' shows us that an economically stratified health care system can be used to decrease the cost of surgical care. Laparoscopic cholecystectomy in Turkey is three times more expensive than the open procedure. The Turkish government cannot justify providing this service to the entire population. Those with one of the 2 types of government insurance are relegated to the cheaper open procedure, whereas those who have private insurance or who can afford to pay are offered the minimally invasive procedure. If the patient is a low wage earner or unemployed, Dr. Keskin shows there is no economic advantage to the quicker recovery seen with minimally invasive surgery, so this patient receives the less expensive, more invasive procedure. In essence, the appropriate operation is chosen due to ability to pay or based on postoperative earning potential.
I suspect this type of rationing of health care would be frowned upon in the United States and considered politically incorrect at best, discriminatory and unethical at worst. Those thoughts crossed my mind on first reading, especially when housewives were included in the unemployed group that caused no economic impact due to disability (I reference my mother, wife, and two daughters who have homes and husbands that would stop functioning if they became disabled). But after further pondering, I can accept reasonable rationing of health care.
Every surgeon who finished residency before 1990 can attest that open cholecystectomy is an excellent surgical procedure to treat gallbladder disease. There should be no ethical dilemma in offering this cheaper operation to those who cannot afford the more expensive procedure or to those whose prolonged recovery would have minimal economic impact. Insurance companies and government insurance programs could provide less expensive policies by eliminating certain diagnostic tests, medications, and ''designer'' versions of standard operations.
A simple example is appendicitis. Very few patients visit the OR without a CT scan; however, surgeons are accurate in their diagnosis more than 80% of the time without the CT scan, and when the diagnosis is incorrect, usually some other significant pathology is found. In most cases, the CT scan is used to reinforce a clinical opinion and is an unnecessary cost. Likewise, laparoscopic appendectomy, which I advocate, is more expensive and the benefits over open appendectomy are much less than those seen when comparing open and laparoscopic cholecystectomy. In the stratified system, only those with private insurance or the ability to pay would be eligible for the laparoscopic procedure. Ethically, both groups would be receiving excellent surgical care.
As a nation, we could save hundreds of millions of dollars in health care costs annually if a medical stratification system was adopted. Expansion of this program into other operative and medical treatments and diagnostic procedures could exponentially reduce our escalating health care costs. Stratification is already being used in the United States. Some Medicaid programs are advocating the use of generic drugs to save costs. Those patients with private insurance can get brand name drugs per their policy, whereas patients covered by government plans would receive generic medications. Many Medicaid programs (such as TennCare in Tennessee) are financially in the red and are being forced to cut enrollment. If less expensive care was given, more people could be covered for the same cost.
A medical stratification system works in Turkey but will be a much harder sell in the United States. American citizens (and aliens) have grown to expect the newest and best in medical care, even when the patient cannot pay. These high expectations put more pressure on physicians and third-party payers to provide cutting edge care. The end result is more expensive medical care. It is in our best interest to provide health care coverage to everyone, but we cannot afford to provide the most expensive procedures available when older, less costly ones also give excellent outcomes. Stratification of health care benefits may be the only way we can afford to offer universal health care without breaking the bank.
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